Amlodipine monotherapy, angiotensin-converting enzyme inhibition, and combination therapy with pacing-induced heart failure.
In patients with congestive heart failure (CHF) receiving therapy with angiotensin-converting enzyme (ACE) inhibition, institution of calcium channel antagonism with amlodipine provided favorable effects. The goal of the present study was to define potential mechanisms for these effects by measuring left ventricular function, hemodynamics, and neurohormonal system activity in a model of CHF in which amlodipine treatment had been instituted either as a monotherapy or in combination with ACE inhibition. Thirty-two pigs were instrumented to allow measurement of cardiac index, total systemic resistance index, and neurohormonal activity in the conscious state and assigned to one of four groups: (1) rapid atrial pacing (240 bpm) for 3 weeks (n = 8), (2) amlodipine (1.5 mg x kg(-1) x d[-1]) and pacing (n = 8), (3) ACE inhibition (fosinopril 1.0 mg/kg BID) and pacing (n = 8), and (4) amlodipine and ACE inhibition (1.0 mg x kg(-1) x d(-1) and 1.0 mg/kg BID, respectively) and pacing (n = 8). Measurements were obtained in the normal control state and after the completion of the treatment protocols. With rapid pacing, basal resting cardiac index was reduced compared with control values (2.7+/-0.2 versus 4.7+/-0.1 L x min(-1) x m(-2), respectively, P<.05) and increased from rapid pacing-only values with either amlodipine or combination therapy (3.7+/-0.3 and 4.4+/-0.5 L x min(-1) x m(-2), respectively, P<.05). Basal resting total systemic resistance index was higher in the rapid pacing-only group compared with control values (2731+/-263 versus 1721+/-53 dyne x s x cm(-5) x m2, respectively, P<.05), was reduced with either amlodipine treatment or ACE inhibition (2125+/-226 and 2379+/-222 dyne x s x cm(-5) x m2, respectively, P<.05), and was normalized with combination therapy. Plasma catecholamines, renin activity, and endothelin levels were increased threefold with rapid pacing. Amlodipine, either as a monotherapy or in combination with ACE inhibition, did not result in increased plasma catecholamines and renin activity compared with the rapid pacing-only group. Furthermore, combination therapy reduced steady state norepinephrine and normalized epinephrine levels. The results of the present study demonstrated that monotherapy with either amlodipine or ACE inhibition provides beneficial effects in this pacing model of CHF. Combined amlodipine and ACE inhibition provided greater benefit with respect to vascular resistance properties and neurohormonal system activity compared with either monotherapy.